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(57) Abstract: Processes for preparing intermediate compounds (VIT) and compounds (VIII) and (XIV), which are useful as raw 
materials in the synthesis of antimicrobial compounds, from compounds (I) or (X) trough compounds (IT); and novel compounds 
useful in the processes. 
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{fs ^jJ7 7-;K a:^7-;K 7'D7V-;i/^0T;i/rF-;i/^ ; h^b KD7 
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VI) T'^$ns<b-&^s ^\yX'yTy^7m(D%&mtfji^ih^m (±1305^ 

>mtLr. (S) -l-7x:^;^x^;^7'5>SMV^fe:®-&^ (2S) -2- 
[1- (i^3:h:3pi//^;v) i^i7urT3\f)V^ - 2 - { [ ( 1 S) - 1 -7 - 
;i/x5^;i/] T^y} r-fe h- hij;i/i:^®i^T7;7^l/:tv--?:fe^ (2R) -2 
-CI - (i^xhdp.>/^;i,) S/^DT-Pt:;!/] - 2- { [ (1 S) -1-73. 
-;i/x^;i/] r^7} T-fe h^h ij;i/il©m'&tli::ft'5]&Ss ^®^J^it{i^ 2 : 
iT-^ofc (bfeASoT^ (R) - l-7xx;l/3:5^;l/7'^>^fflV^fc:®-^^ ( 
2S) -2 - [1- it^:J^Y^^y^^)V) i-^nT-D hVl/] - 2- { [ (IR) 

(2R) -2- [1- (i;xh:3e.>p<5^;i/) i/^\iru\^)V2 -2- { [ (IR 

^it{i> $*Jl : 2fc:^d:^J:^tf>ti2>o ) o 
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-2 - [1- i^^D7-pt:;i/] - 2- { [ (IS) -1- 

2 S) -2 - [1- (i?xhJpe/^5^;i/) f^^nrat^;!/] -2 - { [ (IS) 
- 1 r^/} 7^-fehx hU;U^: (2R) -2 - [1- (i^x 

h^S/^5^;i/) i/^vyu\^))y} -2 - { [ (IS) - i-:h75^;vx^;v] r 
^y} r-b hxb u;i/J:®2. 9 : lcD?g^tiJ:^^feo cicDJ;-5lcbT§^l;i 

^^lz:^mmMlts ~:^(Di^T7.y']y:t-^-ifim^B (S«) ilbTtfr/fib 
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i5 V A T ^ffl t- ^ 0 ^ M ^ -It M ^ ^«^ti t » T ^ c AS >ij 

^gv^MT'^n{^ctv^o ««J;?.«s 3 0 6 0 'CSjeoJnMST J: < x J: biif 
tL<lts 4 0A>&5 0"'C@]gT'$)So 

^ (II) ©^b^ti-Ts m^&^'tK m^itT)i=i^i^ti)v:r^-jmm'9r 
{is ^ (II) (Dn^^mxR'ifiTkmm'^x^^ih^ifi^m.nniDfi^m^R 

P r n p, e R H B 

S (XI) T-^^tiS'fb^i^^tfSJcfis S (X) T-^^H^-fh^tlKl^U ^ 
(VI) 

H2N-R1 (VI) 
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\t0%m2^xn^^m 3 t:^^Lfe:5^t:^t^>^^^ {<^m2 001-04440 

:^m^lz:j3i^X^^tZi^T limits i^TWbTR^fe'Si^Jii^/' Wb^t/$ 

fb:^ h U >i7Ai5J;t>-eyTWb';^'>A^J:*®->TWb7';i/;i7 U^^M^s S^© 

S/TWb^i^$fflV>TSji&^^]eig-r^J^-^s T-fe h y^yTy\L Y U >^02<'7 
>t K U Wb^tlx h U^f-;i/i^U;vS^7'- h*^®W^i/r>'fb^*>J;yfi^x 

^ (VI) -e^^ti^-fb^tJiiLTti^ (R) -^fcJi (S) -1- 

(R) (S) - i-7xz:;i/rDt:;i/T^>s 

(R) (S) - l-7xr:;i/-2- (p-hU;!/) ai5^;i/:r^>s (R 

) -^tzit (S) -1- (R) (S) 

-1- (4-p< h^>>7x-;i/) a:^;i.T^>s (R) -^fc{i (S) -1- ( 
4-^'DD7x-;i/) x^;i/r^>. (R) (S) -1- (4-:^bP 

7x::i;i/) ai5^;i/T^>> (R) (S) -1- (2, 4-S;^DD7x 

(R) -tfeti (S) -1- (2, 4-^- hP7xr:;i/ 
) :r:^)iy^y, (R) (S) -1- (3, 5 -i^^ D D 7 xr:;i/) a: 

(R) -^tzit (S) -1- (3, hD7x-;i/) 

41 



wo 02/14278 



PCT/JPOl/06786 



T)\/Zi—)Vm. i/:^^)\y:J^—y^)ls 5^h7tFD7^>s i^pr^t>->^CDni— ^ 

^ (I I-ALD) ■Tr*^nS'fb^tJ$#-S{3{i. 5^ (XI) «^tvi.^b^ 

(Collins) WM. ^uxi^uhm^^)V~t>h (PCC) s -^PA^ 
(PDC) X ^> (Des s-Mar t in) x ^;i/3 

Ay!JSMtbV^o Sfcx y^y-^ (Swern) K 

hT^ h'^©:r^ K^, i^i^pp^^J^X ^^Pp:!^^;^A^©7^P'5^> 

St<s #{;i;^PP^^>AsS^^bv^o 
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^(11) t^^tiS'fb^tl^^Sfcilis ^ (I I-ALD) X-m^Mih-^ 

Xyt)lh^myJl^^Jl^^MlRtnitJ:^^o TJlo-jl^MMt^m^lt. :t)lh 

\fi>ztifix%^o mmmtLximms mm^ij^mf^n. i^tzmm^h^^y 

t>^!p-^;l/3l>:;^;^^^>^7^)^M^bv^o ^(Dm.immMxX<s -fb-^tJ (i I 

-ALD) IZMLX 1/1 Ot>^ 1/1 0 0^;1'©®HT j:v^o 

:^Rmits v^•r^l®®•&^)^^>i)>e, 1 0 o''cm©^Ba®^^T•^T^^^ctv^o 
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^ (I I) T-S^ns-fb^^e,^ (III) 



ei®<b^tl©^B{is (I I) T-^^tiS^b^tJOi^T^yS^ilTc-rs^^ 
^ y p< 5=-;i/*{cM7uT- § § ® tL{^ $nfsi^ ^ jgffl 1" § h ^ ^ o 

©*)®4)ffiffi"5It6T'fei>*Ss »^b<{is ai^y-;K ^D^NV- 

;k >f V7*D7iy-;i/^©7;i/=i-;p^s 1, 4-i^:t=^-9->^©x-7";i/^^ 
$WSJiii*sT*^^o cti&®^ii{±s 7-;!/*'^^. mfizKK^b^ h U 




III 
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^ (I I I) 0^^tlfi> ^(11) ©'fb^tlSt KU mTuLxn^ 
iJit. ^ (1 1 1) -e*^*T,:g.ib^«fe*^&^ (IV) 




^o<b-&ti(DM3g{i> ^ (1 1 1) Tm^tiS'fb^i^oy-fe^-;i/^|^*bT 




lll-ALD 
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^tt^^tx^mm^jit^im^t^o ^tc. ^mn\^mmmxm\i!>LxM^mL 

Si (IV) 't?^^tl-5'fb^»e>^ (VII) 

^""^^"^ NHR^ 



CO'fb'&tlfis M I V)T*^n?.^b-^tJ<&igM6^7K»^Dfe:5.V^^itl H U Y 
h^i^xh^^^) :F;i/^:::'i7A. zlC^-fbS^T^^ *'j7*:^ h U A. Tfc^-fb* 

m\f^^t-ifix^:^o eItla.®9•fet{i#S7K^'^b5^e7^'^b^tIW^b<^ 




VII 
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■^h^ifi. B^L<\t. ^^^-;k jiiJ'y-^K ruAy-ji^ -fvra/v 

£E>&>^ 1 0 OmJEOlBH■^llilt-n{^cfcV^o 
>fh-^ife»i (VT T') j)^f^-fhAt») fVT T ^(DT.^ 
^ (VI I I) 



•^m^Mt-^lt. ^ (VII) t?^^*iS^b^tJ0R' (7K^M^<&|^<) 

°C©l5HT'fe-2>o tfes :$:^ii&®7lcm:tf;^OE±f{is imEd*^ 1 0 0ME®t5 
HT♦J:V^*s, ^^^b<{±^ l^d^S) 5 0^®|5H-c^So 

*^BJ®^3i:&^-?t#f)tifc^ (VIII) T-^^ns^b^iis iHfll¥2- 
2 3 1 4 7 5 *5 J:l>*i^|fW 3-9 5 1 7 6 m^m(D:^mX^UtzimMiZ^ < C 




Vlli 
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d©^ (VII) T-S^ns-fb^^^jS (XII) 

^^^^■^ NHR^ 

XII 

T-^^tis-fb-^o^^tovNTxE^^o Tut^ts ^ (VI I) nm^n^ih 

^u^) Ym^mTTsX^^o tfc. :7';m:3Fi;':^3;i/:it-;Wb^£.^J^LT{iS^*0H 
Iiy5=-;i/i^*-3l^:f^- h^^&s T=7)\/^}Vilr^^yij)]/^^-)V^^mM}L\^X\±M. 

mM^mxt^fzm(ou.m\(D^mm.mh-^^ (vi i) .t^ux 
^■xm\(Dmmx^<. um\.z\ti^m.tt^^2^m(D^mx%^. $e>t:i^g 

^IsSiSfix -5 0*^?, 1 0 0°CaJS^DaKT•^T;l««tV^^s^ ^fSb<^±^ -2 
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(XI I-a) 

^ Xll-a 

TS^tl§{b^oM&ic■QV^■r^li^§o :i(Dih^lt, ^ (Xl l) 
ffiRitfe-c$>So ff^b<y:s ^^>'-;k Clips' y-;K 7"d;i>'-;k -YV7"d 

S o 

^hi^jfe»l (X T T - ifi^^t-^m (X T T T ^ ^fPX^ 
i):lCs ^ (XI I I) 

Xlli 

-e^^ns-fb-^tis^ji-rsi^stiov^TKii^^o !L0i\j^mts (XI I- 
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SJiS^J©^$fflaa:<b^tl (X I I - a) tzMLX 1 l#*>e>;*C3i*!l®l5HT- J: 
Wi^. (XIV) 



T'S^i^S'^b^<l:M^t■r§:&^{COV^Tx&'<§o iCDYb-^tlttx ^ (XI 1 1 




XIV 



H 
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^^Mo yktmat^mmtLxit. x^j^y-;K :rD7V-;v 

s V7°D7-^y— ;1/^ot;1/zi-;i/^s T^b^bKn^^X s;:t^'9->^03i 

(XIV) T'^^tL^<ti'&t)(is !Rpli¥2-2 3 1 4 7 5^ 
:fectt>-#S¥3- 9 5 1 7 6^i3«©:^«ffitlfeln;a^JK:#< C i:A«T- t^o 



s (I) 
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^^mo^ (II) 



[i^tt'. R\ R''43j;UfR'=Jis 7a:r:;i/^, ^^i^;!/*^ :J-75^ 



■c^t)^ti-5^0«^. zcDmt^ (II) ®'fb-^ti©->ry*5^r^y^^;i/ 

52 




II 
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$>tl{i$QfqI^ S 4) © t- cfc V^o 

^t^:mmm\i.%\i^Ltzo ^ (I I) T-a^n^s^b^i^tts TK^^om-^ 

(II) O'lt^f^^mm.t^n^iiis &mt^2m(D 

■rncD i> t;:^ 5^ V ;r ^ 2) ;b^iigm»R ' J: o T u > > 

R\ R\ 45J:t;fR'=^bT{i. tK^M^s 

x-;i/as 4-— hD7x-;i/a, 2, 4-i^^nD7x-;i/S^ 2, 4-i^r: 
hP7x:::;va> 3, 5 -^^^^ D D 7 x-;i/^, 3, 5 -i^- h D 7 x 
J: t/f :h 7 ^^{f § uhl^^H^^o 
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R\ R^ii^XPR'iifim^^mtJ^^m^m'R.'tVXlt. (R) -l-y:c-jv 
3^^;b*s (S) -l-7x:2;i,ac^;ua, (R) - 1 -7x-;i/rn bVWSs 
(S) - l-7x-;i/7'DtVbas (R) -l-7x-;i/-2- (p-h'j;!') 
(S) -l-7x-;i/-2- (p- hu;i/) (R)-l- 
xf-;i/a, (S) -1- (l-:h7^;i/) a:^;^*, (R) - 
1- (4-p< h:^S/7x-;i/) 3^^;!/^, (S) -1- (4-^ h:3p>>7x-;i/ 
) x^;i/S, (R) - 1 - (4-^DD7x-;b) (S)-l-(4 
-^DD7x-;i/) (R) -1- (4-- hD7x-;i/) x^;i/S> 

(S) -1- (4-xhD7xx;v) x^;i/as (R) -1- (2, 4-i^^D 
D7xx;i/) x^;i/S, (S) -1- (2, 4-s;^dd7xx;1/) x5^;i/^ 
(R) -1- (2, 4-S^xhD7xx;b) x^;!/^, (s) -l - (2, 4- 
i;xho7xx;i/) x5^;i/ft, (R) -l - (3, 5 - n d 7 xx;i/) 

(S) -1- (3, 5-i^i^PD7xx;i/) x5^;i/S, (R) -1- (3 
, 5-i;xhD7xx;i/) x^;i/^^fe(± (S) -1- (3, 5-i^xhD7x 
x;i/) j^^)m^mif^^tifiX'^?>o cne)©at>■r•iit{c:l¥*bl^^)®i:tT 
s (R) -l-7xx;i/x5^;i/S^fe{i (S) - 1 -7xx;i/x5^;i/*:£^(^-5 

*maR^{i7'^7S®«a^-efecT^)J;<^ ^©S-^s (I I) (Dih^ 

2, 2, 2- h U^PPx ^:3pi>;^J;^4^*x;l/a^OS^^S<&;StTV^T^)ctV^:^ 
7r=3ri/*;i/**x;i/a, y^•^x hD'><>i;;i/:r^S/^7;i/J^'x;i/^^OMJfeS^Wb 
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©^tbt:{i4-p< h^^'<>i^;uax 4-^^DD'Ni>s;;i/^^ 4-- hn^^^Vi;;!/ 
a^ 2, 4-i^^DD^>i;;i/S, 2, 4-i?^ hD^>i?;vS^ 3, 



^(11) oih-^mi^mmm-^h^h'^s ^^^Bmt^mmh^m^^cD^ 

*W©v^•rt^■?:•^)ctv^o «^i:©^i: LT{i> ^tt*^ 

^i$e)fczK»i:^•^TV^T%J;v^c. m©»^fi&K:ov^x{iJ^"f©'fb-^fc 

^(11) ©<b^ti{i. KMli^fc:<J:oTiIj£T-fei$'-;i/ft1--5^ife^©7';i/7^ 
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OHC CN 1,.;^ 

i^mmcD^ (III) 
mo 



R^-^P^ NHg III 

1 1) (Di\j^m:i^^^x9cizm-^tz^cDtm\^-cx\.^o ti^h-^mts ^ (i i) 



OHC ^NH, ,„.ALD 
*%BJ®^ (IV) 



N 



IV 



56 



wo 02/14278 



PCT/JPOl/06786 



^^^f^-y NHR^ 

V 

{3^^bfciH4^IO^^oAs^^Sbv^o ^ (I V) -cm^fi^ih^it^ (1 1 1) -e 

z(D^ (iv) xm^n^ih^m(D^ ^y^^^m^t^cfv^ (vi i) 
M VII 





ci®^ (VII) xm:^n^<\j^m(Dm^&R' ( jJc^j^^^i^o mi 

nt)ti^:^mi^J^^X:i^mm^iz^^t^:itx^m<D^ (VI 1 1) 




VIII 

iJjt. ^ (XI) 

Q^^"" XI 
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R" 

R- 

-fR^ 
R^ 

T-^to^nsaoJ^s c:0«{i^ (XI) ©^b-^tioi^TyatT^ypt^^;!/ 

tim%m^\t%^^o ^ (XI) ■e^^ns{b^{i> r^y^oie^t- -Sj^ 

{iiC (XI) ©-fb^ti{ii^TX^l^;?r^-*5#4-r^^i:i:«c-?.o ^LXi^Tx 
xl/:rv-T'fe^5t (XI) O-fb^t/^^Mjg-rSl^tii. :4fig-r-5 2S®i^7';^ 

Ltzt^^X. m^^R'tLXt±s R\ R*'*5«i:tJ^R'=>bs=&'<?MfeoTV^S*© 
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mmuts R\ R\ iixm^tLxit. ymw^"^. :x.^)m 

bD7x:r;i/S> 3, 5-i;;J^DD7x-;US, 3, 5 -t^- h D 7 x -;i/S*5 

»±{3{iiItL^CDlffi*fcli2«Jit±AJ. 1 *fc{i2Ji^±S^^lbTV^T^)J:V^o 
R\ R'•j^ctt>•R"=*5sv^^::^^§fi^SR• hbT(±^ (R) -l-7x-;i/ 
(S) - 1 -7x-;i/ji5=-;i/a, (R) - 1 -7x:^;i/7"Dii;ba. 
(S) - l-7x-;i/7'Dtr;b*, (R) -i-7x-;i/-2- (p-h>;;i/) 
(s) -l-7x-;i/-2- (p-h';;v) x5^;i/Ss (R) -1- 
(l-:^7^;i/) (S) -1- (r) - 

1- (4-^ (S) -1- (4-^ h:^r^7x-;ix 

) a:5^;i/^, (R) - 1 - ( 4 -^^ O D 7 x::^;i/) a:5^;i/S, (S)-l-(4 
-^j7DD7x-;V) a:5^;i/^ (R) -1- (4 h D 7 x 

(S) -1- (4-::ihD7x^;i/) x^;i/S, (R) -1- (2, 4-i?i^D 
D7x-;i/) (S) -1- (2, 4-i^^Dn7x-;i/) x^;i/^ 

(R) -1- (2, 4-i;r: hD7x-;U) x5^;i/S. (S) -1- (2, 4- 
i;-hn7x-;i/) (R) -1- (3, 5-i;^DD7x-;i/) x^ 

(S) -1- (3, 5-s;^PD7x-;i/) x5^;i/^ (R) -1- (3 
, 5-i;nhD7x-;i/) x5^;i/S$fe{i (s) -l- (3, 5-i^-hD7x 

, (R) - 1 -7x-;i/x^;i/ftt:^c{i (S) - 1 -7xx;i/x5^;i/S<&^{f -5 

■m^R^ 1±±IB WOT ^ ^ *©«^aT* o T J: < s i om^, ^ ( X 
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a. 2, 4-i^^^DD^>^;i/S, 2, 4->:^:^ hP'^>J^;i/Sx 3, 



x^Mmm.(D\^rh.x%^\^o mmm>L(oi^}i\^x\t. m^\t. md^. h^^k 
mm. ^)>wm. mmmm^m\-f^^ti^x^. -i^s mmnh 
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±mi.miz'D\,^xit^ (XI) ®'^b-^^ll5Il:^::#^n{^J;v^o 

S (VI I) T-^^n^<b^Jis T^^&(DUm&^m(DUm&i:im^\.tz 

t^x^^mx&^o i©Si (XII) 



f*^ti^'(b-^tlT'fe?>:bs, n{i2A^?, 5^-^®im-?!fe?>o RMiS(II) 
•C'^^tl§'^tl-^t/^::ov^T7£li-<fccD^|BlD^)C?)T'J;V^o RMis R'cDjift{5^^S;i& 

7;i/:rnT-fe^;i/Ss ^onT-fe^ji/S, i?^Dny-b5^;v^^ h'j^'DnT'-fe 




XII 
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5S; (XI I-a) 




Xll-a 

(XII) T-S^nS/^h-&tIt■OV^"C5^-<fcfe©^:|S|-CDaT•J:V^o 
(XI I I) 




XIII 



y}]/-tu7^^)V^ ^DDr-fe5^;i/^ i^^DPT'-b^^;!/^ hU^DPr-b 
>5^;i/:t+S/*;i/4?-;i/a> /-^^^ hP^>i?;i/:t:^^>;b;i/;jf-;i/S^^W'S 

62 



wo 02/14278 



PCT/JPOl/06786 




wo 02/14278 



PCT/JPOl/06786 



1, l-i^^uyun>i?i])]y7f.T)Vy'\i]^ (49mg, 0. 5mmol)^ 
(0. 5ml) i^mMU ^mmni^s p-h}V:^>7.)Vt^ym-ykm 
tl (1. 9mg, 0. 0 Immo 1) . h^^Ji^;i/ (7 4mg, 0. 5 m 
mo 1) . j^^y—jl (2 3mg., 0. 5mmo 1) ^?g(CT 1^ 

^{S6:t'r;i' (6 7. 9mg, 78. 9%) ^mtzo "E^ T't^-JVi;^ti>T^zi' 

»H-NMR (CeDJ d : 0. 8 7-1. 0 8 (m, 4H) , 1. 01 (t, 
J = 6. 9Hz, 6H), 3. 25 (q, J = 6. 9Hz, IH), 3. 29 ( 
q, J = 6. 9Hz, IH), 3. 45 (q, J = 6. 9Hz, IH), 3. 4 
8 (q, J = 6. 9Hz, IH), 4. 74 (s, IH), 9. 29 (s, IH 
) . 

>H-NMR (CsDb) (J:0. 91 (s, 4H), 1. 10 (t, J = 6. 9 
Hz, 12H) , 3. 39 (q, J = 6. 9Hz, 2H) , 3. 42 (q, J = 
6. 9Hz, 2H) , 3. 61 (q, J = 6. 9Hz, 2H) , 3. 64 (q, 
J = 6. 9Hz, 2H) , 4. 9 3 (s, IH) . 
l%mm 2 ] 1- (-::;xK:3r>>^^;i/^ ->^7DrDyiVTh;i/;KT;i/^h K 
1, \-^^^u-yx\}SyVi:i}W-rn^'T\LY (3 0gx 3 0 6mmol) 
;i/x> (2 6 0ml) {::^«¥U 2 O'Ce^J^bfco c:©^?Sfcp- h;i/x>:;^ 
;i/;J^>^— Tkftli^ ( 1 5 3mgs 0. 7 7mml) CD h;i/x> ( 1 0ml) 
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3 3 5mmo 1) (7)h;bx> (3 Omi) mm^s ^^<^tmi^Ltco mym 

mmWbtco HJ5&i^T§fii^ms F«g?a^l 5"€t:^MU 2mol/l-NaO 

H (3. 7 5ml) ^M^imf^mnLfzo 7K (50ml) mn^^mmmvtz 

h;i/j:><&MJiS*ts m^:t^}V (5 5. 8g, ^Mm) ^Utzo 

1, 1 -S/^D7'D;1>i^^3;V4-CT;V5^t h" (2 0 0mg. 2. 0 4mmol 
) (2. 0ml) tc^MU M7jcmx'^*T^^>'i7A (2 4 6mg. 

2. 0 4mmo 1) ijcttJfp- h;b3i>;^;i/;J^>^— 7jc» (1 9. 4mg^ 0 
. Imml) ^m^. 5 O-CtT iraWbfeo c:©Rfji^T% ^'T.i^n^h'!^ 

1, l-i^^7Drp>'"?>i^>b;i/;J^T;i/5=t K (2 0 Omg^ 2. 04mmol 
) (2. 0ml) Hjg^U h (5 9. Omg. 0 

. 4 Immo 1) i5j:tJfp- h;i/x>;^;i/4^>^-7jc» (1 9. 4mgs 0. 
Imml) ^Jnxs 5 O-CtT l^P^Mif b:feo ;icD^^T\ :!!i;^^P h 

^(Ditmt. ^9 0 : lOT^ofco m7^-;J^H:||»Jlt^bfe0i:|5|l:T* 

S o 

[^Ite^iJ 5 ] 2- (^V-V;i/T5 - 2- fl- f-VjiKjr<>>(^;i/) ->^7 
arph-;i/1 -F-fe M);b 

1, l-$^^prp/'?>i?:i7;l/5jf7';i/7^h F (2. 9 4g, SOmmol) § 
h;i/x> (3 0ml) t:?^«?U 7K^^ii^lT^ p- h;i'X>;:^;i/;}t>^-7jcjfiJtl 
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(5. 7mg, 0. 0 3nimo 1) 031^57^— ;b ( 1 3 8mg, 3. Ommo 1 
) ^m^Mx.. ^>:V^-t:t;i/h«a:5^;i/ (4. 6 7g, 3 1. 5iiimol) 

^U4 0°Ci:iXimmnLtzo ^MtmiPfiW* (3ml) ^M^tz'^ 
s ^}^mr. ^>VJl'T$.y (3. 54g, 33mmol) ^Mt, mU\ZX 
3 O^P^^#bfeo ^V^•??e/Z>'fh:^7^;'>A (2. 1 5 g, 3 3iiimol).M 
BMymi-hV^A (4. 6 9 g, 4 5mmol) ^MMattz'^s * (30ra 

1) m.ui:ixi3mmnhtzo m^mzmlmw^^m^s 

(S/U*y;H 5 0 g, -\:^it> : ma:5^;u= 10:1) {Cftb 
s ^ilB'fb^tl (6. 16g, 7 1. 2%) ^tefert-f ;i'^LTf#fco 
^H-NMR (CsDfi) 5 : 0. 33-1. 00 (m, 4H) , 0. 97 (t, 
J=6. 9Hz, 6H) , 3. 10-3. 29 (m, 2H) , 3. 31-3. 4 
7 (m, 2H) , 3. 46 (s, IH) , 3. 61 (d, J=13. 2Hz, 1 
H) , 3. 83 (d, J=13. 2Hz, IH) , 4. 69 (s, IH), 7. 
0 9-7. 2 7 (m, 5H) . 
FABMS(m/z);289(M*4-H). 243, 217 

mmme-] (2s) -2 - n - (^ja^h^^y^^iv) ^^^^u-ruy.)v^ - 

2- -f r f 1 - 1 -pg -f^. K- M);1/ 

1, ^vru Ay i^tiJl^.T Jly^M]^ (1. 9 6g, 2 0mmol):^ 

h;i/ji> (2 0ml) icmmu 7K^^»T^ p- h;uj^>x;i/^>^-7jc» 

(19. 2mg, 0. Immo 1) ©Ji^y— ;i/ (2 7 6mg, 6. Ommo 1 
) ^WL^m^s ifeV^T♦;t;^^=^^x^;^ (3. 1 1 g, 2 Immol) 

^a4 o-ctdT mM^bfco KmmizmmwTk (o. 3 mi) ^m^tzm 

s 7)^^mn'r (S) -l-7xr:;i.x^;i.T^> (2. 67 g, 22mmol) 
^injife^s l^rStT 3 0^F^«J#Lfco m^X->T>^ii U A ( 1 . 4 3 g 
, 2 2mmol) . ffim7K*::^ h U -^A (3. 12g, 3 Ommo 1) ^ii^^ 
jD^fe^x 7jc (2 0ml) ^m^. 5 0"C{c:T2Mii#tfco «.}tK:|gf[J« 
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Mm± h V M.izx^Ms nm^s m&^^Ltco m^titzn^^-fj]^ (6. 
2 3g) ^t/ V ti^jiij^ Ai7 ^ - ($/U*y;n 0 Og, ^^-y- 

> :|^^a:^;i/=l 0 : lti>^ 5 : 1) Wm^^}L^(D977.y'\yiir 
v-T'$>S (2R) - 2- [1- i/^^ d^d - 2- 

{ [ (IS) - l-7ai-;vx^;v] z^y} Z-fe h n h U (3.8 
6g, 6 3. 9%) ^^fe^^hbTtffco 2ffiCDS^7';^7^l/;rx'-©^^it{i 
s »H-NMR£D«^i:b«);D2 : (|gM{b^W±4^tlT-fe5) o 

'H-NMR (CgDe) <y : 0. 14-0. 60 (m, 4H) , 0. 88-1. 
05 (m, 6H) , 1. 14 (d, J = 6. 4Hz, 3Hx2/3) , 1. 16 

(d, J=6. 4Hz, 3HX 1/3) , 3. 0 7-3. 5 0 (m, 4H) , 3 
. 17 (s, IHx 2/3) , 3. 59 (s, lHxl/3), 4. 01-4. 
13 (m, IH) , 4. 61 (s, lHxl/3) , 4. 79 (s, lHx2/ 
3) , 7. 0 5-7. 3 4 (m, 5 H) . 
FABMS(m/z);303(M++H), 257, 230, 105 

{.mmmi'] f2S) - 2- n- (^J:x.ve^^y:^-h)\y^ ^y^U-ruVJhl, - 

1, l-i/C'uyuAy^y-)3}Vif^T)\/=f\iY {2^ Ams, 3. Ommol) 

^h;n> (3. 0ml) c^^su *^^»Ts p - h;i/3i>;;^;i/5^f>^-7k 

lntJ(2. 9mg, 0. 0 1 5mmo 1) 0x^y-;i/ (4 1 . 5mg, 0. 9 
mmol) 'MWi^lXiX. ^^V^t:t;^^^^x^;^ (4 6 7mg, 3. 2mmo 1 

) ^sp^N ^^AO'ct-xmrnmnLfzo mm^m\mmt. (o. 3 mi) 

^m^fz^. *^^^#T (S) - 1 -±75=-;i/x^;i/T^> (5 6 5mg, 3. 
3mmol) %jD^fc^> I^SlCT 3 O^^fsljl^Lfco ^V^-TS^lF^-fbii U •> A 
(2 1 5mg, 3. 3mmo 1) s m^MMt V ^) t7 h (4 6 9mg, 4. 5 
mmol) zK (3. 0ml) §JP;i. 5 0°Ct:T 2B#P^^#b 
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^yt^Jl ( 1 . 1 9 g) ^iy')-h^M^A^u-7W5^y^~ (i/i;*>7;i/3 
eg, ^^■9-> :i^^ai5^;i/= 1 0 : liP^5 : 1) tftU MM'fb^tli:^(Z) 

(2R) -2- [1- $/^DrD 
t;!/] -2 - { [ (1 S) - l-:^7^;i/x^;i/] T-fe h^h u;i'®?g 

■^tl(7 3 2mg, 6 9. 2%) bTl#:feo 2«cds;t;^7^ U:t 

-^-(D^m&it. 'E-nURom^it^^ 1. 6 : IT'^ofe (^iMib-^W 

^H-NMR (CsDs)(y:0. 14-0. 97 (m, 4H), 0. 89-1. 
04 (m, 6H) , 1. 33 (d, J = 6. 6Hz, 3Hxl. 6/2. 6) , 
1. 34 (d, J = 6. GHz, 3HX1. 0/2. 6), 3. 06-3. 50 

(m, 4H) , 3. 18 (s, IHxl. 6/2. 6) , 3. 67 (s, IHx 
1. 0/2. 6), 4. 59 (s, IHxl. 0/2. 6) , 4. 8 3 (s, 1 
Hxl. 6/2. 6) , 4. 9 3-4. 9 7 (m, IH) . 7. 24-8. 42 

(m, 7H) . 
FABMS(m/z) ;353(M++H), 307, 280, 155 

immm S l (2S) - 2- n- (-:;xh:^->><^;i/) -v^7DrDK;i/l - 
2- f r n - 1 (p- K -f; y-t? k 

- M) ;i/ 

1, l-S/^J^D7*D/''^>i^*;i/7ifT;b7^t K (2 9 4mg, 3. Ommo 1) 
$h;i/:3^> (3. 0ml) iz^mu ^nmWT. p - h;Ux>^;b;}^>^-7jc 
(2. 9mg, 0. 0 1 5mmo 1) ©oi^y'— ;i/ (4 1 . 5mg, 0. 9 
mmoDmWi^M^^ ^>:V^T•:t;^ h=¥^x^;i/ (467mg, 3. 2mmol 

) ^mt. ^uAO'cizxim^mnLtzo m^mizmmmw-A^ (o. 3mi) 

^M^tzm. tK^^WT (S) -l-7ai-;i/-2- (p-hU;!/) 
> (6 9 7mg, 3. 3mmol) ^^M^tzm. WUizX 3 Q^mmnLtzo ^ 
V^T•i^T>^b*U'i7A (2 15mg, 3. 3mmo 1) , MJi^i^^:^ h U 'i? A 
(4 6 9mg, 4. 5mmol) ^M»^fc^> (3. 0ml) ^M^s 5 

o°c{cT2i$m#bfeo R«t:iswa«2K^jn^> Mx^;i/T-Jifimbfco 
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@Sbf^o (1. 22g) ^i/V^^JViJ^A^ti^h^'^ 

7^- (i/i;*y;i/3 6 g, ^^^y :|^®x5^;i/=l O : li^?>5 : 1) W 
U ^M'fb^i:^Oi?7':;^7^l/:rv-T-feS (2R) -2- [1- (i^Jihap 
i/Puru\^)V-\ -2- {[(IS) - l-7xn;i/-2- (p- h 
x5^;i/] t^^} T'-fe h ::i h U ;i/CDm^i^ (7 1 5mg, 6 0. 7%) ^ 

^it<tt)2. 2 : in^^fz mm^-^i^^^wmxh^) o 

'H-NMR (CgDs) 5 : 0. 0 3-0. 5 4 (m, 4H) , 0. 85-1. 
04 (m, 6H) , 2. 06 (s, 3Hxl. 0/3. 2) , 2. 08 (s, 3 
Hx 2. 2/3. 2), 2. 73-2. 92 (m, 2H), 3. 03-4. 63 
(m, 4HandlH) , 4. 18 (m, IHxl. 0/3. 2) , 4. 39 ( 
m, 1HX2. 2/3. 2), 4. 46 (s, IHxl. 0/3. 2), 4. 7 
6 (s, 1HX 2. 2/3. 2) , 6. 9 0-7. 3 9 (m, 9H) . 
FABMS(m/z) ;393(M++H), 347, 320, 195 

immmsi (2n) - 2- ri - ^y^arui^)V] - 

^0'fb'^i:^0S^T>^7^U;tx'-T'feS (2S) - 2- [1- 

i/^^D7'Pfc:;i'] -2- { [ (1 S) - l-73i-;i/x^;i/].T^y} 
T-fe h-h';;^0?g^tl (1 6mg, M-^tt=l ; 1. 8, (2 S) -2- [1 
- (i?xhdpi/^^;i/) $/^57D7-Dl^;i/] -2 - { [ (IS) -l-7x-;i/a: 
T^y} T-kh-hVJlifi^m^) (1. Oml) ^JP 

^fitcm^^m (16ing) Oi^y^y'Uf^-m^ttlt. ^H-NMRO^^ 
JtJ:D 3. 4 : l^C^ofc ( (2 8) -2- [1- (i^x h:3ri^p<f-;i/) ->^U 
T-Dt:;!/] - 2- { [ (1 S) -l-7xx;i/x^;i/] T-izV-VV)]^ 
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-2- ^ r (1 S) -1 -7x-;i/3:^;i/1 TSyT T-t?K- M);i/(7^liM 

(2S) - 2- [1- (i^xh^ri'P*^;!/) i^^^OT-Dt:;!/] -2 - { [ (1 
S) -l-7xn;V3:^;H T^y'} (2R) - 2- [1- ( 

i?xh:3p^p(f-;i/) i/i7uyu\^)V'\ - 2- {[ (IS) - 1 -y 

;rv'-Jt=2 : Is mmih^if'^^^) tl^ji^J^y-;!/ (1. 5ml) ^in 

^^rmMj^bfeo *fmbfc^^5fei:3iu mmit-^m (-#^2oomg, 
6 6. 6%) <^Mfeti-^^H^iib-ct#fco ^ ^iz&m^UBLrmzW^B^mm ( 

9 3mg) ^±lBi:|5l1icDSftmU liM^b^ (-#B^37mg, 12. 4 
%) ^*lfe#i-t^^il bT^ffco t#?)nfc^g^O^#M;S{iHP L C^*f«t D 9 9 
%de-?:$»ofco 

il!;^ (EtOH) ; 9 6-9 7'C 

'H-NMR (CfiDe) 5:0. 14-0. 6 0 (m, 4H) , 0. 9 3 (t , 
J = 6. 9Hz, 3H) , 1. GO (t, J = 6. 9Hz, 3H) , 1. 14 ( 
d, J=6. 6Hz, 3H) , 3. 07-3. 31 (m, 2H) , 3. 17 (s 
, IH) , 3. 3 6-3. 5 0 (m, 2H) , 4. 12 (q, J = 6. 6Hz, 
IH) , 4. 79 (s, IH) , 7. 0 5-7. 34 (m, 5H) . 
FABMS(m/z);303(M'+H), 257, 230, 105 
(HPLC^m 

:^75A ; CHIRALCEL-0 J (4. 6 mm (zi x 2 5 0 mm) 
; ^^iy> : V7-D>'V-;i/= 9 8:2 
; 0 . 5ml//mi n 

t^m; UV2 5 4nm 

(S) --»:: 9. 4^s (R) : 1 0 . 4^0^ 
^^nfe-fb^iJ©^^!^^ ; 9. 4^:>9 9% ( (S, S) -<$:) 
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10. 4^:<1% ( (R, S) -m 

immm l l ] (2S) - 2- n - (-^xKjr-V^^;^ ^y^uyn}-)V\ 
-2 - f r (1 S') -1 -7x-;i/x^;i/l T$ j\ •r^h-]^\))b 

1- ii^^Lh^i/^f-)]/) S^^D7'D;-?>;i3;b5if7';i/r^h H (3 0. 0 g, 3 
0 6mmo 1) (2 4 0ml) {c^^bs O-CeS O^iS^nLtco 

(S) -7i-;i/x5^;i/:r^> (43. Sml, 3 3 6mmol) ^m~fV40 

v-^t^^Ltco m^rso^mn^^. T-bh>>>r>bKu> (33. 4 mi 
, 3 6 7mmoi) ^^Tu mw^so^mnLtzo m^mrmcD. ^mit-^ 

m>i^(0^JT-X7-]yf^~--t:1b^ (2R) - 2- [1- (i^rc hd^*^^^;!/) n> 
^^nrnf;v] -2- { [ (1 S) - i -7 z^-yi/oi^^ji/] T^y} r-fe h^h 
';;i'Oiy-^{iHPLC^*fcJ:D 7 7 : 2 3 (5 4%de) -^rfeofc (i^M-fb^t/ 
o »JV>T% 4 0°CT'7l<: (2 4 0ml) 5&^iTU ?aS<&4 0°Ck:# 
if Ufe^^3I^P^JiJ^Ufco S^&^^2 0''C^T•^^alU 7jc (3 0ml) <&JPx. 
T2 O'CT-1 4ra»bfco M{3 0-C»SlL3MWLfco *fmbfc;K^ 

^mm\.. mmh^m (se. 2g, 93%) ^m^m-^^hLxntco n^n 

fzm^B(D%^mM\i.B. P L Cmi^ t) 9 9 % d e fee 
i«®«5=-iS^ ^i^ HM^J 6 tismo b T-fe o fee 

[^«»J 1 2 ] (2R) -2- ri- f-Vj: K»-V><^;M -V>» OT-p 
-2 - -f r (1 S) -1 T$ y> T-k K - H) j: K ^ U 

^iS'fb'&t?^ (2S) -2 - [1- (>:;aih:^ri^pt5^;i/) i/^Dypi^;i/3 - 
2 - { [ (IS) - 1 -:^7^;l/x^;^] r-fe h::^ h ';;i/<:D?i^t) (3 

Omg, Vr7.=rV:^-^-\t=lO : 1, ^^M^b^Wifig^) {^M^^t^^^- 

;i/ (1. 0ml) ^jp^s Tjia'ynmrr. ^U6 ovizx immuMniytz 

^^ HJi&r«<&MflEailbfeo (2 8mg) (Di^TTsy'V:^^ 

-mMm. ^H-NMR©^^it«fcD 2. 9 : l-^^ofc ( (2S) - 2- [ 

1- (i^xh:^$^^^;i/) $/^D7'Dfc:;i/] -2 - { [ (i s) -l-:^75^;^ 
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l 3 ] N--f2-T$y-f1R^-1-ri - r-VazN^-V^t^;). 
) ->>!7Dratf;vl x^;i/} -N- F (1 - 1 x - t? v 

(2S) -2- [1- S/^57D7-Dt^;i/] -2- { [ (1 

S) - l-7x:^;i/x^;i/] ^'•fe hrihU;!/ (1 5 Omg, 0.496 

mmo 1) $Xi$7y_;b (9. 0ml) {cWU 5 mo 1/1 -7j<^<b:)- h U 
'^ATlc^rt (0. 5ml, 2. 5mmo 1) i5j;t>'^;t— (R-lOO 

, 1. 5g) ^m^s 7i^mn,mrm.mzx5mmmnLtzo mm^^^L. 
Ltzo mmm^^mi-v^}^2>.izi:^ms ^^ms mee^su mm<^-^^ (i 

5 0mg, 9 8. 4%) bTf#feo 

^H-NMR (CDCl3)(y:0. 18-0. 58 (m, 4H), 1. 07-1 
. 2 8 (m, 6H) , 1. 31 (d, J = 6. 4Hz, 3H) , 1. 98 (t, 
J=6. 4Hz, IH) , 2. 82 (dd, J = 3. 0and6. 4Hz, 2H 
) , 3. 3 5-3. 7 2 (m, 4H) , 3. 93 (q, J = 6. 4Hz, 1 H) 
, 4. 3 2 (s, IH) , 7. 19-7. 3 2 (m, 5H) . 
EIMS (m/z) ; 276 (M^ -CH2NH2 ) , 230, 105 
[^01114] (S) -N- r (S^ -1 -•7:r-)l/X^;b1 -^-T^T^Y^ 
P r2. 41 ^•7-S-4-x>-7-T? V 

(S) -N- {2-7'^y-l- [1- (S^xh^^'>^5^;y) s^^PT-DbVl/ 
] x5^;i/} -N- [ (S) - l-7:n-;i/x5^;i/7^>] (1 3 6mg) ^r-fe 
h>(l. 0ml) (3»U ^K^^»T^ Imo 1/1-^i^ (2. 0ml) 

@5feU ^SiBYb^i^ (8 5mg, 9 0. 0%) ^Wm^:t-{ JltLxmtzo 
•H-NMR (CDCI3) 6 : 0. 67-0. 74 (m, IH), 0. 82-0 
. 97 (m, 2H) , 1. 18-1. 26 (m, IH) , 1. 30 (d, J = 6 
. 4Hz, 3H), 2. 85 (dd, J = 4. OandB. 9Hz, IH), 3 
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. 82 (q, J = 6. 4Hz, IH) , 3. 86 (dd, J = 4. OandlS 
. 8Hz, IH) , 4. 09 (dd, J=6. 9andl5, 8Hz, IH), 
6, 98 (s, IH), 7. 18-7. 35 (m, 5H). 
EIMS(in/z);2i4(M*). 109, 105 

[nm^jis] (s) -N- r (s) -s--F^-x\" 

(S) -N- [ (S) -l-7xri;i/a:^;i/] -5-TV:^\^U [2. 4] 
rh-4-x>-7-7'^> (8 5mg, 0. 4 Ommo 1) (2 
. 6ml) izmMU (R-lOO, 4 2 7mg) y^M 

^MfiEigi^ bs ^^fc 0 . 5 m o 1 / 1 -Tmihi- hue? Azlc^r^ J: d d t^ji 

^IH^b^tl (7 Img, 8 2. 9%) ^m.n^:t-( J]^tLXmzo 
'H-NMR (CDCl3)(y:0. 41-0. 50 (m, 3H), 0. 68-0 
. 80 (m, IH) , 1. 32 (d, J = 6. 6Hz, 3H) , 2. 47 (dd 
, J = 3. 3and5. OHz, IH), 2. 68 (d. J=10. 9Hz, 1 
H) , 2. 93 (dd, J = 3. 3andll. 2Hz, IH) , 3. 07 (d 
, J=10. 9Hz, IH) , 3. 10 (dd, J = 5. Oandll. 2Hz 
, IH), 3. 74 (q, J = 6. 6Hz, IH), 7. 19-7. 35 (m, 
5H) . 

EIMS(in/z);216(MM, 187, 111, 105 

mmmiSxm^ntz (S) -N- [ (S) -l-7x-;i/ai5^;H -5-T 
•tf^b'D [2. 4] -T5.>ifi^, #%1^J1 t^^oT5-Tif;^b• 

D [2. 4] ^y^y- (s) -7-T^>^^^u ^^m^^m^Ltzo tft 
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;b^A ; SUMI CHIRALOA-4 6 0 0 (4. 6mm9i X 2 5 0mm) 

;^^V-y : 1, 2-i^i^DD:i:i$7> ; az^y-;i/=6 0:4 0:5 
; 1 . 0ml /m i n 

i^m;UV2 5 4nm 

«^I^P^; (S) -#:: 6. 8^. (R) : 10. 0^^ 

n^ntzit-^f^O^^m^ ; 6. 8^: 9 9% ( (S) 
10. 0^8-: 1% ( (R) -m 

i^^mil 5-Ty:^t:;:D r2. 41 (R^ -7-TS V "i^ 

(S) -N- [ (S) -l-:7:c-;vx^;i/] [2. 4] ^ 

7'^>-7-T^> (7 9mg, 0. 3 6mmo 1) . 2 0%Pd (OH) 3- 
C (5 0%we t, 3 7mg) . (2. 0ml) ^ tK (1. 0ml) 

iS^V^mim (0. 5ml) ^^^--h^U-zrizXti. 7jc^#gB^T (3. 9 2 

MPa (40kgf/cmO ) . ^u.i!--^mw\^tzo ms^mu^u^u 

mm^ms-mmt^t. m^m^ (7 2mg, 8 2%) tm^ntzo 

1- (i;ih:^rS>^5";i/) e/^D7*t3;l>5b;i/4^T;i/5't h* (3 7. 7 8 g) cd 
5^h^tKD7v> (19 0mL) ^^ft^O'Ctl^aiU itlklzlc^ftU^'^ A 
(2g, 5 2. 7mmol) ^%a^X4 O^mnLtzo yia^m^X 

m^^»±v. ^DDMAxmiiiLx^mm^Tkxmr^Ltzmi^mMi- hue? 

AT-^Mbfco M^^MiE^SU ^»iaO'fb^t)3 4. 6 Og (91%) 

»H-NMR (CDCI3) S : 4. 30 (IH, s), 3. 79-3. 68 (2 
H, m) , 3. 6 0-3. 4 9 (2H, m) , 3. 54 (2H, d, J = 5. 6 
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Hz), 2. 79 (IH, t, J = 5. 6Hz), 1. 22 (3H, t, J = 7 
. OHz), 0. 67-0. 63 (2H, m), 0. 50-0. 46(2 H, m 
) 

[1- (i^a:hdrS^^5=-;i/) S/^n7°Df;i/] (3 4. 6g, 199 

mmo 1) 0:P-fe h> (7 3mL) 0°C^c:^^aJbs CltL{3l. 2mo 1/ 

IJg^(lOmL) Sin^T3 O^M«ibfco 1 mo l/l7lc^<b:^ h U e7A7jc 
M (12mL) ^M^xm^^W±U i^D07l^;i/A-eambT^i^<&7jcT* 

. 6g (8 3%) $^Mfe«W^tTt#feo 

^H-NMR (CDC I3) 5:8. 77 (IH, s), 3. 74 (2H, s), 

3. 13 (IH, brs), 1. 28-1. 21 (2H, m), 1. 19-1. 
12 (2H, m) 

immm l 7 ] 2 - n - kp^->^^;1/) ->^P7°Dh:;i.1 -?.-{[ 

1- (b h*D^S^p<5^;i/) S^^P7°D>'^>^j;i//jt7';i/7^b K (6 8 3mg, 6. 
8 2nimo 1) ©n:.^^— ;i/ (4. 9mL) (2. ImL) s (S) - 

(-) - l-7x-;i/n:^;i/r^ >(0. 94 mL, 7. 50mmol)s i^T' 
>'fb*';'^7A (4 8 9mg:, 7. 5 0 mmo 1) *5ctt>*#W7jc*:^ h U A ( 
1. 4 5g, 13. Bmmol) ^Mt. 5 0°CT- 3 O^ift^Lfeo Q-Ct^^ai 

^n^mmiw ( i . 5 5 g, ■m.w) t Lxmtzo 

'H-NMR (CDC I3, ±^4fifetl) (5:7. 38-7. 30 (5 H, m), 

4. 05 (IH, q, J = 6. 6Hz), 3. 56 (2H, s), 3. 44 (1 
H, s) , 1. 43 (3H, d, J = 6. 6Hz) , 0. 71-0. 54 (4H 
, m) 

immm 1 8 ] 2- ( 1 -^s^^ jb^y^uru }:-.]^) -r r n -1 
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2- [1- (b KD^i^p<f-;i/) i/^pyphVl/] - 2- {[(IS) -1-7 
x-;i/x5^;i/] T^y} T-b hr:hU;i/ (2. 0 8g) ©S^^DD^^J^y (2 0 
mL) ^^gtbUS^-'i^A^DP^Ppi-h (3. 74g, 17. 4mmo 1) 

(5 0 8mg, 1- (tiKPdrS^p<f-;i/) t^^ UT'UJ-^ytiJl-if.TJly' 
bK<fc!920%) i:LT^§fco 

'H-NMR (CDCI3, ^m&mm S :8. 7 9 ( 1 H, s) , 7. 3 6- 
7. 26 (5H, m) , 4. 07 (IH, q, J = 6. 4Hz) , 2. 04 (1 

H, s), 1. 39 (3H, d, J = 6. 4Hz), 1. 38-1. 07 (4H 
, m) 

imm 1 9 ] 2- (^y^J)VT^y) -?.- f 1 n-7-pK;i/ 
^yV)VTKy (107mg:, 1. Ommol) ;i/ (0. 5ml) 

tiK^i. 5ml) (Dum^mmx^s i^nmwTi/Tyihij')t>h (esmg, 

I. Ommol) ^ Y ^) ^ (10 4mg, 1. Ommol) ^ji 

1, l-^'^'prp/l>>:;:&;i/^T;b5=t h* (9 8mg, 1. Ommo 
1) ©x^y-;i. (1. 5ml) ^r^>&?iTU U^lzx 2m^m.nLfzo SiS 

^?&i^>;:)!3y;V:^j7A^DVhi777>r- (^>'J3!7y;i'8. Og ; :W 
^x^;i/=5 : 1) ^IB-fb-^ (10 9mg, 5 0. 8%) ^WM^it 

'H-NMR (CDCI3) 6:1. 21-1. 38 (m, 4H), 3. 52 (s 

, IH) , 3. 8 3 (d, J=l 3. 2Hz, 1 H) , 4. 11 (d, J=l 3 

. 2Hz, IH) , 7. 2 7-7. 3 8 (m, 5H) , 8. 82 (s, 1 H) . 
EI MS(m/z);214(M'), 187, 159, 123 
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^fc. 2- {-<y^J)]yT^J) - 2- {1- [1- i-<yi})]y7^J) - 2- 
- hDx5";i/] i^^D>^Db-;i/} h (5 3. 8mg, 16. 3%) 

^H-NMR (CDCI3) (5 : 0. 81-1. 01 (m, 4H) , 3. 73 (d 
, J=12. 9Hz, 2H), 4. 03 (d, J=12. 9Hz, 2H), 4. 
19 (s, 2H) , 7. 2 1-7. 3 5 (m, 1 OH) . 

2 0 ] (2S) -2- n - (i;x.harty^^)i) ^y^urny-)V] 
-2 - -f r (1 S) -1 -7x-;i/x»;i/1 1^$ jy T-bK- M);i/ 
2- (l-4^;i/^;i/^;^D7'Dl^;i/) - 2- { [ (l S) - 1 -7x-;i/ji^;i/ 
] r^y} r-fe h- h ( 1 0 2mg, O. 4 4 7mmo l) ( 

2. 5mL) ^?g{c::t;i/h^^hUx5^;i/ (0. 2mL, 1. 2 0mmol)43 
XXfp-h)]y:i^y7.;it^ym~ykmm ilmg, 0. 0 0 5 3 mmo 1) ^Jp^ 

T^?aT-2i^p^3 o^»u ^^iz5ov^4mmmnhtzo ^?a»aiufc 

-f-tcfcDMMU «fB(Z)ib^^afeM^ (4 0mg, 3 0%, i^7;i5^l';r 
v-jt=8 1/19) tL-cmco 

>H-NMR (CsDb, iH^^tl) (J : 0. 1 4-0, 6 0 (m, 4H) , 0 
. 93 (t, J=6. 9Hz, 3H) , 1. 00 (t, J = 6. 9Hz, 3H) 
, 1. 14 (d, J = 6. 6Hz, 3H) , 3. 07-3. 31 (m, 2H) , 

3. 17 (s, IH) , 3. 3 6-3. 5 0 (m, 2H) , 4. 12 (q, J = 
6. 6Hz, IH) , 4. 79 (s, IH) , 7. 0 5-7. 34 (m, 5H) 

• 

[«^J2 1] 7- fR^ - ri - (^) -y^-)h::^^)VFB -R-N 
-T^.^)V7-V7.V.U (9.. 41^r^> 

7- (S) - [ (S) -l-7x-;i/x5^;i/r^y] -s-T'if^^h^n [2. 
4]^7*^>(2. 16g, 1 Ommo 1) ^IP^x^;!/ (2 0ml) t^l?t 
N ^mWiWr. MTkmrn (l. 02g, lOmmol) ^^ST U ISIiatT 1 m 
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^t)(2. 53g, 98%) ^M.n^^^)\yhhxmco 
•H-NMR (CDCl3)(5:0. 45-0. 57 (m, 3H), 0. 65-0 
. 71 (m, IH) , 1. 30andl. 33 (d, J = 6. 6Hz, 3H, r 
otamers) , 2. 00and2. 06 (s, 3H, rotamers) , 
2. 52and2. 64 (m, IH, rotamers), 3. 11-3. 67 

(m, 4H) , 3. 77and3. 79 (q, J = 6. 6Hz, IH, rota 
mers) , 7. 19-7. 36 (m, 5H) . 
FAB MS (m/z) ; 259 (M* + H), 217, 155, 105 

im^m 2 2 ] 7- (S) -T5 y - ?i -N -•F-ii^)VF-^xt:a [9.. 41 

7- (S) - [1- (S) -7:n-;i,ai5^;i/r^y] - 5 -N-T-fe^;i/7'if 
12. 4] -\7°^> (5 1 7mg, 2. Ommo 1) (8. 
0ml) {d^^t. 5%Pd-C (5 0%wet, 1. 0 3 g) ^JOx. 7j<*^ 
mT^?S{c-C5^P^. dLUXbOViZXSmmmWbtzo M^^^g*U 
-;^t:T^5feV^a^^^ mL^mE^mLs mmit-^^ (3 6 5mg, quant. 
) ^m^:t4}\yt\^Xmco 

'H-NMR (CDCl3)d:0. 51-0. 80 (m, 4H), 2. 02an 
d2. 07 (s, 3H, rotamers) , 3. 0 3-3. 4 6 (m, 3H) 
, 3. 6 0-3. 8 9 (m, 2H) . 
FAB MS (m/z) ; 155 (M*+H) , 13 8, 9 6 
[^«?'J2 3] 7-fS^ -ys y-5-N-T-t?^;i/-F^j-':^Kn r?^. 4] 

7- (S) -7^y-5-T^7.\^V [2.4] ^r^V (5 8 6mg, 5. 
Ommo 1) ^t^^uu^^y (1 2ml) ti^^U - 7 5°C{c:^^SlU mW 
T»S^^(5 10mg, 5. Ommol) ®i^^DOp<^>?g?S>^ 1 5^P^d* 

78 



wo 02/14278 



PCT/JPOl/06786 



SAU ma^b^ (7 0 7mg, 9 2%) ^n^:t-( JVtLXmtzo 
LmS.m2 4'] 7- (S) - rtf^rt.--^K»V^;i/;K-;i.7^$7l -R- 

7- (s) -r^y-5-N-T-fe5^;i/Tif;;^t:D [2.4] ^r^v (3 6 

5mg, 2. Ommo 1) (6. 0ml) l::^^U ^^StT h U 

x.^)lT3.y (3 0 4mg, 3. Ommol) ^M^^ ^l^T'S^- 1 e r t 

(5 2 4mg, 2. 4inmo 1) ^ip^. IBIMtT 2 ^P^m 

o ^mm^mrn^ h v ^^izx^m. ^^m. m&^^L. M^b^ti ( 5 s e 

mg, quant. ) ^m^^m^tLXntco 

^H-NMR (CDCl3)(5:0. 53-0. 95 (m, 4H), 1. 44an 
dl. 45 (s, 9H, rotamers), 2. 02and2. 06 (s, 3 
H, rotamers), 3. 19-3. 30 (m, IH), 3. 60-3. 8 
4 (m, 4H) . 

FAB MS (m/z) ; 2 5 5 (M*+H) , 2 1 3, 1 9 9, 1 5 7, 1 5 
5,9 6 

m. p. : 141-142 "C (toluene) 

mmm 2 5 ] 7- (s> - rt ert-'^h:^^^±}v±;-)vy$ j-] - 5- 

7- (S) - Itert-y'h^i^iJJl^^-JVT^Jl - 5 -N-T't^Jl^T 
1f;^l^P [2. 4] 'vr^^ (3 8 6mg, 1. 5mmo 1) (4 
. 0ml) (i^MU MUizXlmol/l7m'lh±hV^A7iimm (4. Om 
1) ^mt. 5 O'CfcT 3^P^^#bfe^> 5mo l/l7J<^jb:^ h U e^A?]^^ 
?S (2. 2ml) 7 0'ClcT2 0^^g|#bfeo x^y-;!/:^^^®* 

aMALs *iiB<b^t) (2 3 Img, 7 2%) ^^B^ttBMhU 

79 



wo 02/14278 



PCT/JPOl/06786 



mmm2 sun^htci - (s) - [t ert-rh^e/*;i^3}?^;i/T^y] 

-5-TlfX}:^V2 [2.4] ><D^^m&<Dm^^. OT©<k^{CbTfT 

(HPLC^m 

>b^A ; SUMI CHIRAL OA-44 0 0 (4. 6 mm 0 x 2 5 0 mm) 

; : 1, 2-i^i7Uu:z.^y : x^y-;v=7 5:2 5:1 

i^jS; 1. Oml/min 

; UV2 5 4nm 

; (S) -■«>:: 9. 0^9-. (R)-#::10.4^ 
t#e>tifc'fb^tl0i9"*r3S^ ; (S) -#:: 9 9. 2% 

(R) --«:: 0. 8% 
[IIWJ2 7] 7- fS) - r^v-:;;ix:^»^y:{7;i/dt-;i.ys y] -5-N- 

7- (S) -:p^^-5-N-T^r5^;l/Tif;^h•D [2. 4] (2. 
44g, 15. 8mmol) ^i^i7uu^^> (2 4ml) izmMh. ^^mn 
ThU:^'^)VT5,> {1, 7 6g, 17. 4mmol) ^5uV^T•i^<b^> 
t^)\/t^i^ti)lyf^^)\^ (2 , lOg, 15. 8mmo 1) ©i;^DD^^>|grt 

M^m. »E®*U ^^it-f;!/ (2. 6 4g) il©*)0*^>U 
:by;v*7AfcT)ii^U UUih^m ( 1 . 8 7 g, 4 1%) ^tf feo 
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>H-NMR (CDCl3)5:0. 55-0. 91 (m, 4H), 2. Olan 
d2. 04 (s, 3H, rotamers), 3. 19-3. 30 (m, IH) 
, 3. 5 9-3. 8 5 (m, 4H), 5. 08and5. 10 (s, 2H, ro 
tamers) , 7. 31-7. 40 (m, 5H) . 

FAB MS (m/z) ; 2 8 9 (M*+H) , 245, 199, 152, 13 
5,9 1 

Lmmm28} l- fS^ - r^V>V;i/:;d-:^V>b;i/;if-;i/-^g -5--F-ff 
\9.. 41 ^r>»V 

7- (S) - i^yVM^t/ti)]yif^-)]/T^y'\ -5-N-T-b^;i/T-lf:^ 
t^D [2. 4] ^r^y (2 8 8mg, 1. Ommol) (5. 0 

ml) t^PU SStT5mo l/lTKm-fb^hUe^ATK^rt (10ml) ^ 

-f;V (165mg) -^nt^o CCD^CD^i'U^^^l/^^AlCTJlt^U WkUih-^ 
tl (9 7. 4mg, 4 0%) ^ntz. 

'H-NMR (CDCI3) 6:0. 50-0. 82 (m, 4H) , 2. 74 (d 
, J=10. 7Hz, IH), 2. 94-3. 02 (m, 2H), 3. 34 (d 
d, J=5. 5andll. 5Hz, IH), 3. 71 (m, IH), 5. 07 
(s, 2H) , 7. 2 8-7. 3 9 (m, 5H) . 

FAB MS (m/z) ; 2 4 7 (M'+H) , 185, 157, 135, 91 
[^»J2 9] 7- fS) - [^yV)\y-ir^^y ±ihif.=.)].'T^ J^ -5--F-ti-' 

7- (S) - \.^yV)^/i^^^yh)\/ifs=.)\/TXJ^ -5-TlfXt:D [2.4 
] ^y^y ( 1 2 3mg, 0. 5mmo 1) § h;i/a:> ( 1 . 2ml) fcMb 
s ^^atTp- h;i/:L>x^;i/4^>^-7R» (9 5 . Img, 0. 5mmol) 

mk^^)\y{2. 0ml) «x.T5 0°C{ZT3 O^F^;^^ 'j-^#tfc^s 
^'V7'Dt^;i/x-r;i/ (2. 0ml) <^«T^^Sfc:T 3 0:^^:;^^ U-^^L 
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1) ^xm^x^fzo i^^B^mBiymsmku mmih-^m (is omg, 71% 

^H-NMR (CDCl3)<y:0. 55-0. 98 (m, 4H), 2. 32 (s 
, 3H) , 3. 04-3. 12 (m, IH) , 3. 5 4-3. 6 4 (m, 3H) 
, 3. 91 (m, IH) , 5. 02 (dd, J=12. 5andl5. 5Hz, 
2H) , 6. 59 (d, J = 7. 6Hz, IH) , 7. 06 (d, 3 = 1. 9H 
z, 2H) , 7. 2 7-7. 34 (m, 5H) , 7. 70 (d, J = 7. 9Hz 
, 2H) , 9. 06 (br. s, IH) , 9. 35 (br. s, IH) . 
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1. 

^ (VI I I) 
H 

EProcess Atfc{iBCDV^■rnib»^D:^&S{C t^S; (II) 



■^m^Mih^'^^m. ^<D'(h^m(Di^Ty&^i&7u\^x^ (i 1 1) 



I-ALD) 

(CHi)n- 



OHC ^NH, ,„.ALD 
(IV) 

T'^^nSYb^tl^ffx iKD-fb^tl^STCbt^ (VII) 
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VII 



-^m-^M^-^m^n. dO^b-^tlCDR'^^ tR ^ T- V^ ^ t l± 



Process A: 

^^CHO 

•tm^M^tmo^m. zcDih^^^ (VI) 

H2N-R' VI 



Process B: 
^ (X) 

-cS^ti^-fb^tiKis (VI) 

H2N-R' (VI) 
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HO 



XI 



-^^^Mit^m^m. ^(D^'^m^mitLXs ^ (i i-ald) 



{±iB®=§-^4is nits 2;6>e) 5cD«<^^U 



[5^*s R\ R''jo<fcl>*R'={i:s =&^^4lALfcs 7x-;vS, ^>i^«s i-y^ 



-0- (CH2) .-0- 

2 . 5^ ( I I ) T"*^ti^'fb^t/®Miii:J^^dsp r o c e s s A-^fe^il 

3. (I I) •C'^^ti?.<b^0^3i:^?*AsProcess BTd^^li 

1 fc:l3«®M5i:;^^o 




II-ALD 



OHC CN 
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7. «^fctt]^ati^ftTT-«^ti§iBJiM;i&T-$.5M* 
10. ^ ( I V) T-^$ti5^b^tl®il7C*s> gEm7jc^«SJiS^fc{i#S 



11. ^ (IV) T'^^tiS'fb^tj©M7D3&^s ^MzK^»Sii5Tfe^»^ 
]g 1 e. 9 ©V^■rtli)^-® {c:iB«©«ji:Sr'So 

12. M*I:&^s 37t;i/h-eab:5Bi^^l IfcfB 

13. ^(I) 




CHO 



■e^^tiS-fb^i^K:. (VI) 
H2N-R1 




II 



86 



wo 02/14278 



PCT/JPOl/06786 



«^ti§{b^tl^f#s ^(Dih^^OiyTJ&^mfuLX^ (III) 

R«--<p3^NH2 III 
I-ALD) 



OHC ^NH, 



ex-' 



'2 lll-ALD 



Ts ^ (IV) 



N 



T-*^ti?>'fb-^ti>&#s iiO'lb-^ti^jixibT^ (VII) 




NHR^ 



VII 



R'^7|c^i^?fc^t^-r§ci:$Jt^^^i:-r-5^ (VIII) 
(CH,)„- 




j^' VIII 

{±fB®#^*. nits 2tf>^5(DmWl.^mU 
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Ff 



[^1+'. R\ R'':feJ:th*R«{±. ^^^m-ICs 7x-;i/S, ^>$/;i/^ 

erne. ^mwLiti^^4(D-r)i^)i&. ^mwci 

-0- (CH2) ,-0- 

T'^^ti?.*h^oT*>J;V^o ) } 

14. (I) T-^^nS<b-grWs ^ (I-R) 

W-CHO 

mto ) 

15. ^ ( I - R) T-^^tl^^b^tIA5^ ^ 
^~^CHO 

16. Si (I-R) xm^ti^ih^mifi. ^ 
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{CH,)„-^CHO 

HC (R) 3 

1 7 . W^J*s, ^ 

HC (R) 3 

18. ^ {I -R) •^^^n^'fb^*^ 5S; 
HR 

III 7^^ 1 9©V^-rtl7^)WI{cf3m®^3t^^o 

2 1. ^ (I-R) T'^^tlSib-^W. ^ 
(CK.)„-^CHO 
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HC (R) 3 
HR 

2 2. mM^>bSy^;i/>^>^<b^T-fe5W^«l 4A>e> 2 lm^tM~m 
2 3. R^bsj^ 4;{^f, 2 2(Z)V^1-"ti;{p-Ji(;:|a«0M 

2 5 . >':Fy<b^J:{)S^>:P>"fb7j<^-^$)^ft^Ji l 3:&^?> 2 30h^Tti-b^-m 

2 6. J^:Fy>fb»T-fe b>$/T>t h*U>-e$)S»5fc]Sl 3d>& 2 3®V^ 

2 7. ^(11) ■^S^ti5fb'^0i^7'>'»©S5c>{)S. ^M7j<m»t:J: 

2 8. 5S; ( I V) I!^^n^^b-&tl©il5c3&is #Jgb K U h'<b^S;fe{±^ 

2 9. 5t 

(^ifs n{i. 2;&»^>5®^i[^^-ro ) 
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-0- (CHJ .-0- 

3 1. ^ {I) (D^h^W. ^ 
^^CHO 

HC (R) 3 

3 2 . mmmtfi. ^ 

HC (R) 3 

3 3. ^5 (I) TS^tui){b^Wx ^ 
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HR 

3 2 t:fB«©Mji:&^o 
3 4. !J&7K^J*Ss «imM©»t)T'feS»^^2 9s 3 0s 3 2s ^feli 

3 3 {:iia«0S^at;5^o 

S3 2s 3 3s ^fc(i3 4t;:i3m®S?i7&^o 
3 6. oS; (I) T'^^n^-fb^Ws 

HC (R) 3 

U«fs RJis ;^^l^i*>^4©r;i/zj:^i>^:&^-ro ) 
■^?*^^l5'^b^t^0?^:STfc*)'v^■rs 5S; 

HR 

(^Ffs R{is mm^iiJ>i^4cDTjv^^ty&^mto ) 

3 7. M^/bs;^;i/5^>M-^«^«)W^:cS2 9*^^>3 6©l^m*^-Jg 
3 8. RdSji h^i^ST-$>^It*]13 1 A^f, 3 7®^^■rn*>-Jlt:f3«0^ 

3 9. (I) 
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^W^CHO 

-0- (CHJ ,-0- 

T'^^tlS^b-^t/ts 5^ (VI) 
HjN-R' VI 




R\ R^^xm'it. ^^miLiZs y^=.)i&. -<>i^)]y&s i-y^ 

^ (II) 




II 
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43. ^ (X) 



VST 



CHO 



T^^n^'fb^tits ^ (VI) 

H^N-R' (VI) 

S^^" XI 
HO^ 

■e^^ti^-fb^t/^ffs c®fb^i^^^-fbb-r> ^ (i i-ald) 



II-ALD 

OHC CN 

-^:«^n^^b^tI$l#^ ccDfb^!^{Cs M^I®#i£T^3*l^Tr-fe^-;Wb^J 



R° 
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P#is-#:^bbT5S; 
-0- (CHj) ,-0- 

ifi;i^-'>A^ =T7.-'^~-i-y^ tfe{i^;i/3->:;:^>-efe§M^^4 3t:i3« 

4 5. ^MAs, i7DD^:7DA^t:Ui?-'^7A-?:feS»^«4 StilBtg©^ 
4 6. id (I I) t^^ns-fb^ii/ds. ^ (I I-R) 



(cti^,©*©TU-;i/«SP^(±. ;^^l$i**?,4©7;wi/a, ^^iji 
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t tz\tmB 1 4 (DTJl^jm^^to ] 
4 7. ^ (I I-R) -^m^Mih^tK ^ (I I-ALD) 



OHC CN 
HC (R) 3 
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